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Development of the alveolar bone tissue by using bone marrow-derived mesenchymal
stem cell and hematopoietic stem cell
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The alveolar bone grafting of the cleft lip and palate patients has been carried
out by using autologous bone. However, stem cell therapy would be widely available in the regeneration of
craniofacial bone defects. The purpose of this study is to examine that the possibility of the
regeneration of alveolar bone tissue by using bone marrow-derived mesenchymal stem cell (BMMSC) and
hematopoietic stem cell (HSC). Transplantation of both BMMSC and HSC approaches has a favorable effect on
regeneration of new bone. As the result, it is considered that the using of both BMMSC and HSC is
effective method for the bone regeneration.




iPS

C3H/He Slc

(BMMSC)
(HSC) C3H/He Slc
magnetic cell sorting
CD105* Sca-1" LTR"

HSC — 4 weeks
MACS*® subculture
(3-5passage)
CD105" Sca-17 LTR- cells
\ ~— /

&
=

BMMSC HSC

BMMSC  HSC

collagenl, ALP, BSP, Runx2, Osteopontin,
BMP4  mRNA

C3H/He Slc
BMMSC HSC

C3H/He Slc
BMMSC ~ HSC
colony forming
unit fibroblast assay, BrdU assay
Tunel assay
BMMSC HSC

HSC 60
HSC



BMMSG (1 x 10° cells)

BMMSG (1 X 10° cells)
HSC (1 109 cells)

BMMSC (1 % 10% cells)
HSC (110 cells)

Number of colonies (>2mm)

% p<0.001 N=5

colony forming unit fibroblast assay

HSC

15%

HSC

10%

BMMSC (1 x 10° gells)

BMMSG (1% 10 cells)
HSG (1 % 10° cells)

BMMSG (1 X 10 cells)
HSG (1% 10* cells)

P<0.01 N=5

absorbance

P L T 1 )
o) o)
) 50 ]
o s 2
B 2% at
X o & o %
% % kAN
] (7 ©

Osteogenic marker
PCR
Collagenl ALP Runx2

collagen1 ALP BSP

1
s 2
s 1
. '
(N | N
! o
s e e

MSCHSC  Mscaomsc

ascHE  Msc 10HsC NSCHSC  MSCI0HSC

Runx2 Osteopontin BMP4

] 4
SRRERIAN

MSCHSC  MSCI0HSE MSCHSE  MSC 10HSC

Msc BMMSG (1107 cells)
MSC HSC. BMMSC (1107 cells) and HSC {1 X 107 cells)
MSG 10HSG BMMSG (1% 107 cells) and HSG {1 X 10* cells)

BrdU assay

BMMSG (1 % 104 cells)
Melphalan 50mM

BMMSC (1% 104 cells)

BMMSC (1% 10° cells)
HSG (1 X 10° cells)

BMMSG (1 104 cells)
HSG (1% 10* cells)

"
80
60
40
20
]
< < ey
17z =
5 By 'y
(s} =0 =0
= £X- 1o
L %% %%
A T Y
& % %
#: p<0.05 N=5
.
259
H 20 -
3
]
g s
L
2
e 101
5
H
i s
H
ol
) <, <,
=% A
L A
-
% 2t G
a L9y %Q
% Ty %%
% % 2
* p<0.01 N=5
§
o
H
.
T o
foa
H
.4 20
2
RS
s 10
:
H
. | B
L) @ % =
Z Z Z %z
%3 0% % %%
50 O S0 5O
25 2 hE ED
% %, Bh, B
Y a A
*4 @ e, 5o
e o % e
T 9 e i

Tunel assay

HSC

HSC

BMMSC

Osteogenic marker

C3H/He Slc 7mm

BMMSC HSC
BMMSC

BMMSC ~ HSC

MMSC ~ HSC




BMMSC HSC

Bone marroe area (% of total bone area)

Bone marrow area

*: p<0.01 N=5
*

TRAP staining

Number of TRAP positive cells

* p001 N=5

€y

@

MATSUNO

80374544

Mino

KIKUIRI Takashi
10322819
(YOSHIMURA Yoshitaka)
30230816
(DEYAMA Yoshiaki)

80271667

(11DA Junichiro)

90151232



